A series of experiments carried out early in the year 1900 with the object of testing the effect of the temperature of liquid air upon the vitality and virulence of the bacillus tuberculosis produced results which, although in complete accord as far as the question of vitality was concerned with those arrived at by Professor Macfadyen in the carefully planned experiments reported to the Royal Society on the 1st February and the 5th April, 1900, raised some doubt in my mind as to whether the abnormally low temperature, continued for a lengthened period, might not have some modifying effect upon the virulence of the organism. I decided therefore, in the month of January of this year, to put the question to the test of an experi ment which I hoped would be conclusive.
The questions to be solved appeared to me to be-1. Whether exposure for varying periods to the temperature of liquid air had any effect upon the vitality of the bacillus tuberculosis.
2. Whether such exposure in any way modified its virulence. 3. Whether time was a factor in the question. 4. Whether, as is the case at the higher end of the thermometric scale, successive alternations of temperature had any special effect.
5. Whether actual contact* with liquid air, if obtainable, produced any special results.
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The experiments, which were carried out in duplicate, lasted over a period of five months, and I am greatly indebted to Dr. Debrand, of the Pasteur Institute, not only for his general supervision of the experimental animals, hut also for his kindness in making the autopsy of one complete series as a control.
A special strain of tubercle, isolated from a human cervical gland, was used for the purpose of inoculations. Sub-cultures of this were made upon potato, and the raclage from these the whole series of experiments. This was enclosed in specially made tubes, and submitted to the influence of liquid air as follows* Tubes A. To test the question of successive alternations of temperature:-Tubes L. Six alternate exposures of one hour each during twelve hours to the temperature of liquid air and that of 15° C.
Tubes M. Three alternate exposures as above, followed by six hours continuous exposure to liquid air.
Tubes 0. Controls. The effect of the above treatment, judged by the result of the subcutaneous inoculation of the guinea-pig with an emulsion made from the contents of one of each series of the above tubes, will be shown by the following table. Thirty animals in all were inoculated, and | c.c. of the emulsion was used in each case.
The question of vitality was tested by making sub-cultures from the tubes after exposure. With the exception of those tubes exposed to alternations of temperature, no difficulty was found in obtaining a luxuriant growth.
contact is possible. Given that a cell contains a large proportion of water, it is questionable whether the admission of liquid air to the tube containing the organisms would not give rise to the immediate formation around each individual cell of a thin coating of ice which would effectually protect the cell contents from any specific action the liquid air might possibly have upon them. * The temperature of liquid air may be taken at -193° C., the actual tempera ture to which the organisms were exposed as -186° 0 .
Results of Subcutaneous Inoculation into the Guinea-pig of c.c. of an Emulsion in Broth of Contents of Tubes treated as above. T ubercular * Inguinal glands enlarged, h ard and calcareous. R etro-periton eal glands ditto. Liver m uch enlarged and markedly tuberculous. Spleen enormously enlarged and crowded w ith tubercles the size of a m illet seed. Lungs crowded w ith tubercles ranging in size from th a t of a small pin's head to th a t of a m ustard seed. In sub m axillary region a group of six en larged glands the size of a haricot, together w ith several smaller ones, all h ard and calcareous.
M esenteric glands enlarged, bu t not so seriously affected as other organs. Tubercle bacilli found. Tubercular.* A t seat of inoculation a large caseating nodule the size of a haricot. Liver enormously enlarged, friable, and perm eated thro u g h o u t w ith m inute tubercles. Spleen m uch enlarged and crammed w ith m inute tubercles. Lungs crowded with tu b e r cles ranging in size from th a t of a millet seed to th a t of a grain of rice. P eri bronchial glands enlarged and caseat ing. M esenteric glands bu t slightly affected. Tubercle bacilli found, killed : 100days A nim al very well nourished and in ex cellent condition. A small calcareous nodule at seat of inoculation. Spleen slightly enlarged. A few m inute tubercles in lung structure, b ut rare. Peri-bronchial glands slightly en larged. Tubercle bacilli found, but w ith difficulty. killed ! 9 4 days * The emulsion used for inoculation of these two animals was of m uch greater density than th at employed in other cases.
Tubes.
T re a t m ent.
A nim al died or killed.
A fter Precis of jpost-mortem results.
M.
A lternate exposure a3 above to room tem pera tu re and extrem e cold i killed 100 days No evidence of tubercle found in anim al of E nglish series. In th a t of French series a few m inute tubercles were found in lung structure.
The control animals (inoculated from Tubes 0) died after a period of 42, 54, 56, and 63 days, respectively, the autopsy of these showing marked tuberculosis, affecting almost every organ of the body. The series of animals, of which the autopsy was made at the Pasteur Institute, gave results in every way corroborative of those detailed above.
It should be noted: 1. That the control animals succumbed to the disease at a much earlier date than those inoculated with the exposed material, seven of these latter being still living on the 100th day from the commencement of the experiment. The sole exception to this is guinea-pig 13 G, inoculated with material exposed for one week, which died on the thirty-third day.
2. That the time of exposure appeared to make no difference, the animals inoculated with material exposed for forty-two days showing at death tuberculous lesions as pronounced as those in which the material was exposed for the shortest period.
3. That no difference could be traced in the virulence of the material exposed to contact with liquid air.
4. That in animals inoculated with material which had been subjected to alternate exposures, it was difficult to find evidence of tubercle. It was only after very careful search that some small tuberculous lesions could be discovered.
To sum up the results of the experiment, it would appear then-1. That simple exposure to the temperature of liquid air has little or no effect upon the bacillus tuberculosis as far as vitality is concerned.
2. That its virulence is to some degree modified, but not destroyed, by such exposure, even if it be continued for a lengthened period.
3. That length of exposure is not a factor in the question. 4. That actual immersion in liquid air has no special effect upon the organism, nor does it produce results in any way differing from simple exposure to the temperature obtained by it.
5. That successive alternations of extreme cold and normal tem- In the course of his investigations on magnetism and diamagnetism, read before the Royal Society in the year 1845, Faraday* found that, notwithstanding the iron which its colouring matter contains, the blood is a diamagnetic liquid. " I was much impressed," he remarked, « by the fact that blood was not magnetic, nor any of the specimens tried of red muscular fibre of beef or mutton. This was the more striking, because, as will be seen hereafter, iron is always and in almost all states magnetic. But in respect to this point it may be observed • that the ordinary magnetic property of matter and this new property are in their efforts opposed to each other; and that when this pro perty is strong it may overcome a very slight degree of ordinary magnetic force, just as also a certain amount of magnetic property njay oppose and effectually hide the presence of this force." t Faraday further found the blood to behave like all the constituent tissues of animal bodies which he investigated, and was led to state that if a man could be suspended with sufficient delicacy, after the manner of Dufay, and placed in the magnetic field, he would point equatorially;
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